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Background: The way in which maternity care is provided affects perinatal outcomes for pregnant adolescents;
including the likelihood of preterm birth. The study purpose was to assess the feasibility of recruiting pregnant
adolescents into a randomised controlled trial, in order to inform the design of an adequately powered trial which
could test the effect of caseload midwifery on preterm birth for pregnant adolescents.
Methods: We recruited pregnant adolescents into a feasibility study of a prospective, un-blinded, two-arm,
randomised controlled trial of caseload midwifery compared to standard care. We recorded and analysed
recruitment data in order to provide estimates to be used in the design of a larger study.
Results: The proportion of women aged 15–17 years who were eligible for the study was 34% (n=10), however the
proportion who agreed to be randomised was only 11% (n = 1). Barriers to recruitment were restrictive eligibility
criteria, unwillingness of hospital staff to assist with recruitment, and unwillingness of pregnant adolescents to have
their choice of maternity carer removed through randomisation.
Conclusions: A randomised controlled trial of caseload midwifery care for pregnant adolescents would not be
feasible in this setting without modifications to the research protocol. The recruitment plan should maximise
opportunities for participation by increasing the upper age limit and enabling women to be recruited at a later
gestation. Strategies to engage the support of hospital-employed staff are essential and would require substantial,
and ongoing, work. A Zelen method of post-randomisation consent, monetary incentives and ‘peer recruiters’ could
also be considered.Background
The rising rate of preterm birth (the birth of an infant
before 37 completed weeks of pregnancy) is a serious,
complex and unresolved public health problem for
which there are very few known preventative interven-
tions [1]. Preterm birth is a leading cause of perinatal
mortality, serious neonatal morbidity and moderate to
severe childhood disability [2-5]. Although preterm
births currently comprise 10% of all births internation-
ally [6], they contribute to more than two-thirds of peri-
natal mortality (fetal loss and neonatal death) [4]. At* Correspondence: jyai.allen@mater.org.au
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mechanisms responsible for spontaneous preterm labour
however multiple aetiologies and/or pathological pro-
cesses are closely associated [3,5].
Idiopathic preterm birth correlates strongly with
poverty and lower socio-economic status [7]. Pregnant
adolescents are more likely to come from socio-
economically disadvantaged backgrounds [8,9]. Maternal
age of 17 years or less is considered an independent risk
factor for preterm birth [10-14]; whether older teenagers
18–19 years of age are at increased risk of preterm birth
is contested [15-17]. The effects of social deprivation on
pregnant adolescents are cumulative and multifactorial;
they directly affect perinatal outcomes including preterm
birth [7]. These include smoking, alcohol and illicit drug
use [8,18,19], family violence and/or intimate partner
violence [20-22], social isolation [23,24], mental healthd. This is an open access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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inadequate weight gain during pregnancy [25], genito-
urinary infection [27,28], and severe psychosocial
stressors including low income, unemployment and
housing issues [29] or homelessness [30]. These effects
are compounded as teenage women tend to book for
pregnancy care at a later gestation, attend fewer appoint-
ments or attend no antenatal care at all [31,32]. Both
non-attendance and under-attendance of antenatal care
are independently associated with poor perinatal out-
comes including preterm birth [15,32].
Improving adolescent health requires improving the
factors that make up young people’s daily lives by
addressing the risks and perhaps more importantly
strengthening protective factors and resilience [33]. Tar-
geted interventions to address modifiable risk factors for
preterm birth have shown promising results, but more
research through randomised controlled trial (RCT) de-
sign is required [34]. Two models of care demonstrate
potential to reduce the preterm birth rate for this popu-
lation; group antenatal care [34,35] and young women’s
clinic [30]. Whether caseload midwifery improves peri-
natal outcomes for adolescent women has not been
tested [36].
The trademarked version of group antenatal care,
“Centering Pregnancy”, was designed specifically for
socio-economically disadvantaged women including ado-
lescents [37]. In this model groups of 8–12 pregnant
women of similar gestation meet regularly for a two-
hour facilitated discussion and clinical assessment within
the group space [38]. A 2007 RCT of group antenatal
care for young women (14–25 years) found it was asso-
ciated with lower rates of “inadequate prenatal care” (as
determined by the Kotelchuck Index [39]), and lower
rates of preterm birth [35].
Young Women’s Clinic (YWC) is a model that oper-
ates internationally and varies considerably. The key
elements include a community clinic setting, multi-
disciplinary involvement (including obstetric and allied
health presence at the clinic), midwives with additional
training, and staff consulting clinical guidelines for
working with pregnant adolescents (e.g. sexual health,
illicit drug use) [36]. A 2004 prospective cohort study
demonstrated that YWC is associated with higher rates
of routine antenatal attendance and lower rates of pre-
term birth (including preterm prelabour rupture of
membranes and threatened preterm labor) for women
aged less than 18 years [30]. These findings should be
interpreted with caution however, given that partici-
pants were able to self-select either YWC or standard
care [34].
A 2011 systematic review of midwife-led models of
care (i.e. team midwifery and caseload midwifery) dem-
onstrated that women who receive this type of maternitycare, experience improved maternal and neonatal out-
comes without any adverse effects [40]. Caseload mid-
wifery is provided by a small group of midwives who
each provide care for a specific caseload of women on
an on-call basis; there is an emphasis on providing a
known carer in labour with all women having a named
midwife [41]. While the systematic review included two
RCTs of caseload midwifery; the mean age of partici-
pants was 27 years (SD 5 years) in both studies [42,43],
hence the findings are not generalisable to the adoles-
cent population. Midwifery group practice (MGP) is a
common form of caseload midwifery in Australia (the
terms will be used synonymously in this paper) whereby
a small group of midwives provide continuity of care
throughout pregnancy, birth and the postnatal period for
four to six weeks following birth [41]. An Australian
multi-centre trial of caseload midwifery, the Midwives at
New Group practice Options (M@NGO) trial, was con-
ducted from 2009–2011 [44]. The setting for this feasi-
bility study was one of the sites for the M@NGO trial
which included women of ‘all-risk’ status but excluded
women aged 17 years or less. The M@NGO trial was
not powered to detect a significant difference in preterm
birth [44].
We hypothesised that care through a MGP, which in-
corporates strategies to address the risk factors associ-
ated with preterm birth into the one model of care,
could decrease preterm birth in pregnant adolescents.
We proposed that improving young women’s access to
regular, comprehensive antenatal care [35,45-50], and in-
creasing their sense of trust and safety with their mid-
wife [51-53], could affect their willingness to accept
infection screening and treatment [30,54], to disclose
high-risk behaviors or circumstances [30,55,56], and to
adopt strategies which promote health and minimise
harm to themselves and their babies [57,58]. Although
MGP looked promising as an intervention, we were un-
sure if pregnant adolescents would agree to be rando-
mised into a study as the literature on pregnant
adolescent recruitment is scant; thus a feasibility study
was conducted.
Methods
Study design and objectives
We have designed an un-blinded, two-arm, rando-
mised controlled trial to analyse Preterm birth Risk for
Adolescents in Midwifery group practice or Standard
maternity care (PRAMS trial; main study). The primary
objective of the PRAMS trial will be to determine
whether the proportion of pregnant adolescents experien-
cing preterm birth less than 37 weeks gestation is similar
for those receiving MGP care and those receiving standard
care. The current feasibility study was designed to esti-
mate important recruitment parameters needed for the
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[59,60]. The aim of the feasibility study was to assess the
likelihood of recruiting women aged 17 years or less into a
RCT of caseload midwifery. The objectives were to test
the eligibility criteria, to assess the willingness of potential
participants to be randomised and to generate recruitment
data to assist in the calculation of the study population
required for the PRAMS trial.
Participants
This feasibility study ran parallel to the M@NGO trial at
site two, and recruited women who were ineligible for
the M@NGO trial because of their age; otherwise similar
eligibility criteria were used [44]. Eligible participants
were all women who were 13–17 years of age, who
booked for public maternity care at the study hospital,
and were 23 weeks pregnant or less, with a single, live
fetus at the time of recruitment. Exclusion criteria were
maternal age 18 years or older, inability to provide
consent (e.g. serious mental illness or lack of English
fluency), residence outside of the hospital catchment
area (because of the requirement for home visiting),
24 weeks gestation or greater, and multiple pregnancy.
Ethical aspects
The study received ethical approval from both the Hospital
and University Human Research Ethics Committees
(HRECs). The Australian National Statement on Ethical
Conduct in Human Research recognises that children
and young people have different levels of maturity and
therefore capacity to make informed decisions about
research participation; these levels are not attached to
fixed ages [61]. Contemporary Australian law recognises
that young women aged 15–17 years may be broadly
categorised as “young people who are mature enough to
understand and consent, and are not vulnerable through
immaturity in ways that warrant additional consent
from a parent or guardian” [61]. Women who could not
demonstrate that they understood the implications of
participation in the study, would have been excluded;
however this situation did not occur. Young women
aged 13–14 years were considered as competent to
understand the relevant information, however their
relative immaturity rendered them vulnerable thus, on
the advice of the HREC, both participant and parental
consent would have been sought; in the event there
were no potential participants aged less than 15 years.
The Consent Form included that the purpose of the
study was to assess the feasibility of conducting a RCT
with pregnant adolescents.
Setting
This Australian-based study took place at an inner-city,
tertiary maternity hospital and its associated community-based clinic. The hospital conducts approximately 5000
births for publicly-insured women annually. Women aged
17 years or less account for around 80 births (2%) per
annum. The Young Mother’s Partnership Program is an
alliance between hospital staff (clinicians and allied health)
and a local non-government organisation (NGO) that spe-
cialises in supporting pregnant and parenting young
women and their families. The NGO provides a commu-
nity clinic venue with peer support workers who provide
assistance with identified needs including housing, income
support, health and legal issues, and facilitates access to
education and training. Two models of maternity care op-
erate within this setting: MGP for young women (YMGP)
and Young Women’s Clinic (YWC); both provide care to
women aged 20 years or less. All young women see an
obstetrician routinely at 16–18 weeks of pregnancy at the
community clinic.
Intervention and control groups
Women randomised to the intervention (YMGP) re-
ceived antenatal, intrapartum and postnatal care from a
known midwife. Women randomised to the control
group were able to select any other available model of
antenatal care including YWC, care with a general prac-
titioner, or a community or hospital-based antenatal
clinic. For a detailed description of the differences
between YMGP and other models of maternity care, see
Table 1.
Outcomes
The primary outcome measure for the PRAMS trial will
be the proportion of women who experience preterm
birth. The secondary outcome measures will include ges-
tation, birth weight, mode of birth, Apgar score less than
7 at 5 minutes, breastfeeding initiation and at hospital
discharge, admission to a separate neonatal nursery,
length of maternal and neonatal stay.
The feasibility study outcomes included the proportion
of participants who were eligible, willing to be rando-
mised, withdrew from the study, were lost to follow up,
and changed model of care (cross-over). The criteria for
determining feasibility were eligibility and recruitment
rates of 65% or more; which were based on rates
achieved in the RCT of group antenatal care with young
women [35]. Simple descriptive statistics were used to
analyse the feasibility outcomes.
Sample size
For the PRAMS trial we calculate we would have 80%
power to detect a 33% reduction in preterm birth (p < 0.05)
with a targeted sample size of 1864 (n=932 in each
group). A feasibility study is not powered to detect a statis-
tically significant difference on any measure. With a six
month recruitment period we estimated we could




Young women’s Midwifery Group Practice (YMGP) Young Women’s Clinic (YWC)
GP shared care
Antenatal clinic in the hospital or community outreach clinics
Booking
appointment
YMGP midwife conducts a home visit Rostered midwife conducts the booking visit in hospital or a
community outreach clinic
Antenatal care YMGP midwives provide group antenatal care in the
community venue.
Rostered midwife or doctor in the hospital antenatal clinic or
community outreach clinics
Individual visits with the obstetrician or social worker at the
community venue as part of routine care
Referral to social worker if indicated
Antenatal
education
Education is incorporated into the group antenatal care
sessions; no separate classes
YWC clients can access specific ‘active birth’ classes for young
women at community venue
Young women in all other models of care can access standard
classes at the hospital
After hours
contact
YMGP midwife via mobile telephone; diverted to a back-up
YMGP midwife when required
Rostered midwife via hospital telephone number
Intrapartum
care




Rostered midwife or doctor in the public postnatal ward
Outpatient
postnatal care
YMGP midwife home visits for 4–6 weeks following birth Rostered midwives provide two to three home visits until
10–14 days after birth for women in the hospital catchment area
Young women invited to the community clinic venue for a
Postnatal Group
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bility and that 20 participants could be recruited.
Results
Recruitment
Recruitment occurred during October 2010 to March
2011. The flow of participants through each stage ofAssessed for eligib
E
Allocated to control (n= 0)




Allocated to caseload prior 
to being approached by the 
researcher (n=10)
Out of hospital catchment 
(n=5)
> 23 weeks gestation (n=4)
Missed (n=2)
Figure 1 Participant flow diagram.recruitment is described in Figure 1. The GP referral let-
ter to the hospital was used to identify women who were
eligible to participate. Eligible women received the rou-
tine letter of hospital acceptance and a brochure describ-
ing models of maternity care; with the addition of a
M@NGO trial brochure. Telephone recruitment was the
initial method used to approach participants.ility (n=29)
ligible but not recruited (n=7)
Preference for particular model of 
care (n=7)
llocated to intervention (n=1)
Received allocated intervention (n=1)
 (n=1)
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Approximately five days after the research information
was posted to potential participants, the research mid-
wife attempted to telephone them on three separate oc-
casions. The telephone call aimed to ensure the study
information was received, confirm eligibility, answer any
questions, and offer participation in the study. If the
woman gave verbal consent to participate, she was ran-
domised to intervention or control using a random se-
quence of envelopes. Participant details were then
entered on the research database. Women allocated to
the intervention (YMGP) confirmed and formalised par-
ticipation in the trial by giving written consent at the
first booking visit (in the home). In the control group,
written consent was obtained at the first booking visit
in the hospital or community-based antenatal clinic.
Women who refused to give written consent were
excluded from the trial. Less than 20% (n = 5) were con-
tactable by the telephone method described above. If
women were un-contactable after three separate at-
tempts, then the referral was returned to the adminis-
tration office to make a first booking appointment with
the YWC midwife. The researcher undertook a parallel
process of face-to-face recruitment at the community
clinic. This recruitment process described is similar to
the method conducted successfully in the M@NGO
trial [44].
Face-to-face recruitment
Most potential participants (n = 22) were approached by
the research midwife at their routine obstetric visit.
Women were given an opportunity to discuss the study
and review the Participant Information Sheet and Con-
sent Form. If written consent was obtained, women were
randomised as per protocol. If women declined to par-
ticipate, or were found to be ineligible, their reason for
declining or ineligibility was recorded on the research
database.
Outcomes
Twenty-nine young women aged 15–17 years were
assessed for eligibility, 66% (n = 19) were deemed ineli-
gible because they were: already booked into YMGP
(n = 10), out of the hospital catchment area (n = 5), or
more than 23 weeks gestation (n = 4). This resulted in
only a small pool of eligible women (n = 10) of which
70% (n = 7) declined to be randomised, 20% (n = 2) were
missed, and 10% (n = 1) were recruited; see Figure 1. All
the eligible participants who declined to be randomised
expressed a strong preference for a particular model of
care: YMGP (n = 4), GP shared care (n = 2), or the ante-
natal clinic (n = 1). Two women were missed by the re-
searcher because they were un-contactable by telephone
and repeatedly did not attend their obstetric bookingappointment. Only one young woman was able to be re-
cruited; therefore the proportion of women withdrawing,
being lost to follow up, or crossing over from one model
to the other was unable to be calculated due to the small
sample size.
Discussion
Difficulty recruiting pregnant adolescents does not jus-
tify their exclusion from research [62], particularly when
they are at higher risk of adverse perinatal outcomes in-
cluding preterm birth. Health research with low-income
pregnant participants suggests it is ideal to access a
study population at least double the size of the intended
sample [62]. For the PRAMS trial this would mean
access to approximately 4000 pregnant adolescents. If
the research protocol was used without modification and
4000 young women were screened for eligibility, ap-
proximately 1360 would meet the eligibility criteria
(34%) and of those around 136 would be recruited
(10%). This is clearly not feasible. An effective research
protocol could be developed through modification of the
eligibility criteria, recruitment strategies, and research
design.
Eligibility criteria
The age of participants was limited to women 17 years
or less, which typically accounts for a very small propor-
tion of the pregnant population, including the adolescent
pregnant population. This age limit was chosen because
the feasibility study ran alongside the M@NGO trial,
which included women 18 years and older and we did
not want to threaten recruitment to M@NGO in any
way. Including participants aged 19 years or less would
double the pool of potentially eligible pregnant adoles-
cents at this site.
A small proportion of women (14%, n = 4) were ineli-
gible to participate because they were 24 weeks gestation
or greater by the time they were approached about the
research. Pregnant adolescents often book late for preg-
nancy care [32] and are more likely to be un-contactable
by traditional methods for research follow up [45].
Therefore including participants at a gestation of
27 weeks or less would be useful to capture those
women who book later for antenatal care. This would
balance a gestation cut-off that is early enough to give
participants time to be exposed to the intervention
(YMGP) prior to birth. This is particularly significant for
the PRAMS trial, as the primary outcome will be pre-
term birth (< 37 weeks gestation).
Four of the five most disadvantaged areas are outside
the catchment area of this inner city hospital [63]. Dur-
ing the time of the trial women considered disadvan-
taged (e.g. young or Aboriginal and Torres Strait
Islander women) were accepted to the hospital for
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city even if it was outside the hospital catchment area.
However access to YMGP, with associated home visiting,
was strictly limited to women in the hospital catchment
area. This meant that 17% of young women (n = 5), who
lived outside the designated area, were ineligible to par-
ticipate. Flexibility regarding the hospital catchment area
would increase the pool of the eligible young women in
this study setting.
Recruitment plan
Telephone contact was chosen as a recruitment method
for two reasons. Firstly, women allocated to YMGP
receive their first booking visit in the home, and this is
considered an important element of the intervention.
Therefore randomisation ideally needed to occur prior
to the first booking visit. Secondly, this method is effect-
ive in recruiting potential participants who do not re-
spond to a written research invitation [64]. This was
effective at our site in recruiting 18–21 year old women
into the M@NGO trial; more than 70% had been con-
tactable by telephone and approximately 50% were re-
cruited over the telephone. Nevertheless, most women
in the feasibility study were not contactable because mo-
bile telephone numbers were not provided or were
disconnected, or telephones were switched off, or
telephone calls were simply not answered. Anecdotally,
it is not uncommon for people to leave telephone calls
unanswered when the telephone number displays as un-
known or ‘blocked’ (which it does from any hospital
extension number). When a similar problem was
encountered in the M@NGO trial, the research mid-
wives made contact through text message in the first in-
stance and invited the women to telephone the
researcher at the hospital. This successful strategy was
not repeated here, due to ethical considerations and lim-
ited time resources. Ethical considerations included the
potential to cause harm by leaving a text message that
unintentionally alluded to an undisclosed adolescent
pregnancy. While a fully-funded RCT, like the M@NGO
trial, enabled a researcher to recruit every weekday, this
unfunded feasibility study allowed one day per week for
recruitment. Therefore the researcher was not able to
reliably or promptly answer the phone calls of potential
participants who may respond to a text message. Never-
theless, the use of text message to follow up potential
research participants, after a research pack has been
posted, could be considered as a modification for the
PRAMS trial.
Prior to recruitment there was one meeting between
the YMGP midwives, their manager, the lead obstetrician
and the research team. The researcher then discussed
study recruitment with the YMGP midwives at the com-
munity clinic on a weekly basis. The YMGP midwivesconsistently expressed concerns that involvement in the
study would result in young women being randomised
out of their service. This was troubling to the midwives
because they strongly believed that caseload care was
the most appropriate model for pregnant adolescents. A
2002 Australian study of paediatric support for RCTs
involving children, found that those clinicians with re-
search experience were the most supportive, while those
with a strong preference for a particular intervention
hindered recruitment [65]. Thus, it is understandable
that the YMGP midwives, who perhaps had little experi-
ence of research themselves and a strong personal
investment in the intervention (YMGP), would not
support the feasibility RCT. Furthermore, the midwives
voiced concerns that if women were randomised to
other models of care, then they would fail to meet their
minimum caseload requirements, with imagined impli-
cations from management. Despite official management
approval for the trial, there seemed to be lingering
budgetary and job security concerns if the YMGP was
not operating at full capacity. The notion that half of all
women who met YMGP criteria and were willing to
accept YMGP care would be randomised elsewhere, was
understandably troubling to all staff who are invested in
demonstrating a sustainable service. In this context, it is
perhaps unsurprising that the YMGP midwives booked
34% (n = 10) potential participants into caseload midwif-
ery care prior to the women being approached about the
research.
Two other strategies that have demonstrated effective-
ness in recruiting adolescents and/or women from mi-
nority groups to a RCT could be considered as protocol
modifications. First, offering incentives to adolescents
who complete postal research questionnaires is known
to be an effective strategy, therefore monetary incentives
to promote adolescent participation in a RCT could be
considered [66]. A second strategy would be to train
‘peer recruiters' , other young women already enrolled in
the trial, to disseminate information and discuss the re-
search with other pregnant adolescents at the commu-
nity venue. This method has showed promising results
for increasing recruitment rates of other minority groups
(i.e. Hispanic women in the United States) [66].
The randomised controlled trial design
Once young women were informed of their options for
maternity care, the majority of eligible participants
declined participation in the study so that they could
choose their preferred model of care. The mothers of
pregnant adolescents often play an important role in
their daughter’s decision-making processes [67], and
some mothers voiced concerns about maternity care that
was not provided by a doctor. Some young women
didn’t actually decline but rather became confused by
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removed by randomisation. In addition to being young,
pregnant adolescents tend to live with circumstances of
socio-economic deprivation including poor educational
opportunities and achievements [8,68]. Perhaps it is not
surprising then, that the concept of randomisation for
research purposes was difficult to understand and this
became a barrier to participation in the study. A Zelen
randomised consent design where eligible participants
are randomly allocated to the intervention or control
group prior to being approached about the trial or gain-
ing consent should be considered. Those participants al-
located to the intervention group are then approached
and offered the intervention, which they can decline or
accept; those allocated to the control group are also
approached to participate [69]. This design has been
used successfully in other trials of maternity care inter-
ventions [70-72], including those with pregnant adoles-
cents [73]. Giving participants the opportunity to ‘opt
out’ of the research, rather than ‘opt in' , has been shown
to increase participation in survey research [74]; and
could assist in increasing recruitment for the PRAMS
trial.
Conclusions
Our study demonstrated that an RCT of caseload mid-
wifery which exclusively recruited pregnant adolescents
(aged 17 years or less) using the eligibility criteria, re-
cruitment plan and post-consent randomisation method
tested would not be feasible without modification. Eligi-
bility criteria which include adolescent participants up to
19 years of age, with a gestation of up to 27 weeks, and
more relaxed catchment boundaries, could increase the
pool of eligible women. It would be useful to consider a
Zelen method of post-randomisation consent where par-
ticipants need to ‘opt out’ of the study, monetary incen-
tives for participation, and employing ‘peer recruiters’ to
address the recruitment barriers described.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
JA participated in the design of the study, conducted recruitment,
interpreted data, and drafted the manuscript. HS assisted with data
interpretation and has been involved in critical revisions of the manuscript.
ST was primarily responsible for the conception and design of the M@NGO
trial on which this feasibility study was based; she has been involved in
critical revisions of the manuscript. SK participated in the design of the study,
and has been involved in critical revisions of the manuscript. All authors read
and approved the final manuscript.
Acknowledgements
JA has accessed part of her Australian Catholic University Postgraduate
Award (scholarship) to fund the preparation of this manuscript.
Author details
1Midwifery Research Unit, Mater Research, Aubigny Place, Raymond Terrace,
South Brisbane, Queensland, Australia. 2Faculty of Health, School of Nursing,Midwifery and Paramedicine, Australian Catholic University, Nudgee Road,
Banyo, Queensland, Australia. 3Midwifery and Women’s Health Research Unit,
University of Sydney, Royal Hospital for Women, Randwick, New South Wales,
Australia. 4Faculty of Medicine, School of Women’s and Children’s Health,
University of New South Wales, High Street, Kensington, Sydney, Australia.
Received: 25 June 2013 Accepted: 11 November 2013
Published: 13 November 2013References
1. Mattison D, Damus K, Fiore E, Petrini J, Alter C: Preterm delivery: a public
health perspective. Paediatr Perinat Epidemiol 2001, 15(S2):7–16.
2. Tracy S, Tracy M, Dean J, Laws P, Sullivan E: Spontaneous preterm birth of
liveborn infants in women at low risk in Australia over 10 years: a
population-based study. BJOG 2007, 114(6):731–735.
3. Muglia L, Katz M: The enigma of spontaneous preterm birth. N Engl J Med
2010, 11(362(6)):529–535.
4. Lumley J: Defining the problem: the epidemiology of preterm birth.
BJOG 2003, 110(Suppl 20):3–7.
5. Gotsch F, Romero R, Erez O, Vaisbuch E, Kusanovic JP, et al: The preterm
parturition syndrome and its implications for understanding the biology,
risk assessment, diagnosis, treatment and prevention of preterm birth.
J Matern Fetal Neonatal Med 2009, 22(2):5–23.
6. Beck S, Wojdyla D, Say L, Pilar Betran A, Merialdi M, Harris Requejo J, Rubens
C, Menon R, Van Look PFA: The worldwide incidence of preterm birth: a
systematic review of maternal mortality and morbidity. Bulletin of the
World Health Organization 2010, 88:31–38.
7. Savitz DA, Kaufman JS, Dole N, Siega-Riz AM, Thorp JMJ, Kaczor DT:
Poverty, education, race, and pregnancy outcome. Ethn Dis 2004,
14(3):322–329.
8. Imamura M, Tucker J, Hannaford P, Oliveira da Silva M, Astin M, Wyness L,
Bloemenkamp K, Jahn A, Karro H, Olsen J, et al: Factors associated with
teenage pregnancy in the European Union countries: a systematic
review. Eur J Public Health 2007, 17(6):630–636.
9. Harden A, Brunton G, Fletcher A, Oakley A: Teenage pregnancy and social
disadvantage: systematic review integrating controlled trials and
qualitative studies. BMJ 2009, 339:b4254.
10. Abu-Heija A, Ali AM, Al-Dakheil S: Obstetrics and perinatal outcome of
adolescent nulliparous pregnant women. Gynecol Obstet Invest 2002,
53:90–92.
11. Liran D, Vardi IS, Sergienko R, Sheiner E: Adverse perinatal outcome in
teenage pregnancies: is it all due to lack of prenatal care and ethnicity?
J Matern Fetal Neonatal Med 2012, 5:5.
12. Malabarey OT, Balayla J, Klam SL, Shrim A, Abenhaim HA: Pregnancies in
young adolescent mothers: a population-based study on 37 million
births. J Pediatr Adolesc Gynecol 2012, 25(2):98–102.
13. Khashan A, Baker P, Kenny L: Preterm birth and reduced birthweight in
first and second teenage pregnancies: a register-based cohort study.
BMC Pregnancy Childbirth 2010, 10:36.
14. Olausson PO, Cnattingius S, Haglund B: Does the increased risk of preterm
delivery in teenagers persist in pregnancies after the teenage period?
BJOG 2001, 108(7):721–725.
15. Vieira CL, Coeli CM, Pinheiro RS, Brandao ER, Camargo KR Jr, Aguiar FP:
Modifying effect of prenatal care on the association between young
maternal age and adverse birth outcomes. J Pediatr Adolesc Gynecol 2012,
25(3):185–189.
16. da Silva AA, Simoes VM, Barbieri MA, Bettiol H, Lamy-Filho F, Coimbra LC, Alves
MT: Young maternal age and preterm birth. Paediatr Perinat Epidemiol 2003,
17(4):332–339.
17. Lawlor DA, Mortensen L, Andersen AM: Mechanisms underlying the
associations of maternal age with adverse perinatal outcomes: a sibling
study of 264 695 Danish women and their firstborn offspring. Int J
Epidemiol 2011, 40(5):1205–1214.
18. van Gelder MMHJ, Reefhuis J, Caton AR, Werler MM, Druschel CM, Roeleveld N:
Characteristics of pregnant illicit drug users and associations between
cannabis use and perinatal outcome in a population-based study.
Drug Alcohol Depend 2010, 109(1–3):243–247.
19. Lewis LN, Hickey M, Doherty DA, Skinner SR: How do pregnancy outcomes
differ in teenage mothers? a western Australian study. Med J Aust 2009,
190(10):537–541.
Allen et al. BMC Medical Research Methodology 2013, 13:138 Page 8 of 9
http://www.biomedcentral.com/1471-2288/13/13820. Reichenheim ME, Patricio TF, Moraes CL: Detecting intimate partner
violence during pregnancy: awareness-raising indicators for use by
primary healthcare professionals. Public Health 2008, 122(7):716–724.
21. Quinlivan JA, Evans SF: The impact of domestic violence in teenage
pregnancy - a prospective cohort study. J Pediatr Adolesc Gynecol 2001,
14:17–23.
22. Covington DL, Justason BJ, Wright LN: Severity, manifestations and
consequences of violence among pregnant adolescents. J Adolesc Health
2001, 28:55–61.
23. Klima C: Centering pregnancy: a model for pregnant adolescents.
J Midwifery Womens Health 2003, 48(3):220–225.
24. Quinlivan JA, Luehr B, Evans SF: Teenage mother’s predictions of their
support levels before and actual support levels after having a child.
J Pediatr Adolesc Gynecol 2004, 17(4):273–278.
25. Kabir K, Sheeder J, Stevens-Simon C: Depression, weight gain, and Low
birth weight adolescent delivery: Do somatic symptoms strengthen or
weaken the relationship? J Pediatr Adolesc Gynecol 2008, 21(6):335–342.
26. Ickovics J, Reed E, Magriples U, Westdahl C, Schindler Rising S, Kershawa T:
Effects of group prenatal care on psychosocial risk in pregnancy: results
from a randomised controlled trial. Psychol Health Med 2011,
26(2):235–250.
27. Gonclaves LF, Chaiworapongsa T, Romero R: Intrauterine infection and
prematurity. Ment Retard Dev Disabil Res Rev 2002, 8:3–13.
28. Locksmith G, Duff P: Infection, antibiotics and preterm delivery. Semin
Perinatol 2001, 25:295–309.
29. Divney AA, Sipsma H, Gordon D, Niccolai L, Magriples U, Kershaw T:
Depression during pregnancy among young couples: the effect of
personal and partner experiences of stressors and the buffering effects
of social relationships. J Pediatr Adolesc Gynecol 2012, 25(3):201–207.
30. Quinlivan JA, Evans SF: Teenage antenatal clinics may reduce the rate of
preterm birth: a prospective study. BJOG 2004, 111(6):571–578.
31. Koniak-Griffin D, Turner-Pluta C: Health risks and psychosocial outcomes
of early childbearing: a review of the literature. J Perinat Neonatal Nurs
2001, 15(6):1–16.
32. Raatikainen K, Heiskanen N, Heinonen S: Under-attending free antenatal
care is associated with adverse pregnancy outcomes. BMC Pregnancy
Childbirth 2007, 7:268.
33. Viner RM, Ozer EM, Denny S, Marmot M, Resnick M, Fatusi A, Currie C:
Adolescence and the social determinants of health. Lancet 2012,
379(9826):1641–1652.
34. Hollowell J, Oakley L, Kurinczuk J, Brocklehurst P, Gray R: The effectiveness
of antenatal care programmes to reduce infant mortality and preterm
birth in socially disadvantaged and vulnerable women in high-income
countries: a systematic review. BMC Pregnancy Childbirth 2011, 11(1):13.
35. Ickovics JR, Kershaw TS, Westdahl C, Magriples U, Massey Z, Reynolds H,
Schindler Rising S: Group prenatal care and perinatal outcomes. J Obstet
Gynaecol 2007, 110(2):330–339.
36. Allen J, Gamble J, Stapleton H, Kildea S: Does the way maternity care is
provided affect maternal and neonatal outcomes for young women?
a review of the research literature. Women Birth 2012, 25(2):54–63.
37. Teate A, Leap N, Rising SS, Homer CS: Women’s experiences of group
antenatal care in Australia-the centering pregnancy pilot study.
Midwifery 2011, 27(2):138–145.
38. Rising S, Kennedy H, Klima C: Redesigning prenatal care through
CenteringPregnancy. J Midwifery Womens Health 2004, 49:398–404.
39. Alexander GR, Kotelchuck M: Quantifying the adequacy of prenatal care:
a comparison of indices. Public Health Rep 1996, 111(5):408–418.
40. Hatem M, Sandall J, Devane D, Soltani H, Gates S: Midwife-led versus other
models of care for childbearing women. Cochrane Database Syst Rev 2008,
4, CD004667.
41. Hartz DL, Foureur M, Tracy SK: Australian caseload midwifery: The
exception or the rule. Women Birth 2012, 25(1):39–46.
42. North Staffordshire Changing Childbirth Research Team: A randomised
study of midwifery caseload care and traditional ‘shared-care’.
Midwifery 2000, 16(4):295–302.
43. Turnbull D, Holmes A, Shields N, Cheyne H, Twaddle S, Gilmour WH,
McGinley M, Reid M, Johnstone I, Geer I, et al: Randomised, controlled trial
of efficacy of midwife-managed care. Lancet 1996, 348(9022):213–218.
44. Tracy SK, Hartz DL, Tracy MB, Allen J, Forti A, Hall B, White J, Lainchbury A,
Stapleton H, Beckmann M, Bisits A, Homer C, Foureur M, Welsh A, Kildea S:
Caseload midwifery care versus standard maternity care for women ofany risk: M@NGO, a randomised controlled trial. Lancet 2013,
382(9906):1723–1732.
45. Bensussen-Walls W, Saewyc EM: Teen-Focused Care Versus Adult-Focused
Care for the High-Risk Pregnant Adolescent: An Outcomes Evaluation.
Public Health Nurs 2001, 18(6):424–435.
46. Grady MA, Bloom KC: Pregnancy outcomes of adolescents enrolled in a
centering pregnancy program. J Midwifery Womens Health 2004,
49(5):412–420.
47. Hutchinson C: A young mother’s midwifery scheme. Midwives 2007,
20(2):82–84.
48. Klima C, Norr K, Vonderheid S, Handler A: Introduction of
CenteringPregnancy in a public health clinic. J Midwifery Womens Health
2009, 54(1):27–34.
49. Lee E, Mitchell-Herzfeld S, Lowenfels A, Greene R, Dorabawila V, DuMont K:
Reducing Low birth weight through home visitation: a randomised
controlled trial. Am J Prev Med 2009, 36(2):154–160.
50. Lu M, Tache V, Alexander GR, Kotelchuck M, Halfon N: Preventing low birth
weight: is prenatal care the answer. J Matern Fetal Neonatal Med 2003,
13:362–380.
51. Berg M: Midwifery model of care for childbearing women at high risk:
genuine caring in caring for the genuine. J Perinat Educ 2005, 14(1):9–21.
52. Fereday J, Collins C, Turnbull D, Pincombe J, Oster C: An evaluation of
midwifery group practice part II: women’s satisfaction. Women Birth 2009,
22:11–16.
53. Williams K, Lago L, Lainchbury A, Eagar K: Mothers’ Views of caseload
midwifery and the value of continuity of care at an Australian regional
hospital. Midwifery 2010, 26(6):615–621.
54. Sangkomkamhang U, Lumbiganon P, Prasertcharoensook W, Laopaiboon M:
Antenatal lower genital tract infection screening and treatment
programs for preventing preterm delivery. Cochrane Database Syst Rev
2008(2). Art. No,: CD006178. DOI:10.1002/14651858.CD006178.pub2.
55. Kaiser M, Hays B: Health-risk behaviors in a sample of first time pregnant
adolescents. Pub Health Nurs 2005, 22(6):483–493.
56. Lazenbatt A, Thompson Cree M: Recognizing the co-occurrence of
domestic and child abuse: a comparison of community and
hospital-based midwives. Health Soc Care Community 2009, 17(4):358–370.
57. Crome I, Kumar M: Epidemiology of drug and alcohol use in young
women. Semin Fetal Neonatal Med 2007, 12(2):98–105.
58. Stang J, Story M, Feldman S: Nutrition in adolescent pregnancy. Int J
Childbirth Educ 2005, 20(2):4–11.
59. Arain M, Campbell M, Cooper C, Lancaster G: What is a pilot or feasibility
study? a review of current practice and editorial policy. BMC Med Res
Methodol 2010, 10(1):67.
60. Thabane L, Ma J, Chu R, Cheng J, Ismaila A, Rios L, Robson R, Thabane M,
Giangregorio L, Goldsmith C: A tutorial on pilot studies: the what, why
and how. BMC Med Res Methodol 2010, 10(1):1.
61. National Health and Medical Research Council: National statement on ethical
conduct in human research. Canberra: Australian Government; 2007:1–98.
62. Moore ML: Recruitment and retention: nursing research among
low-income pregnant women. Appl Nurs Res 1997, 10(3):152–158.
63. Australian Bureau of Statistics: New data from the 2011 census reveals
Queensland’s most advantaged and disadvantaged areas. Canberra: Australian
Bureau of Statistics; 2013.
64. Nystuen P, Hagen KB: Telephone reminders are effective in recruiting
nonresponding patients to randomised controlled trials. J Clin Epidemiol
2004, 57(8):773–776.
65. Caldwell PH, Butow PN, Craig JC: Pediatricians’ Attitudes toward
randomised controlled trials involving children. J Pediatr 2002,
141(6):798–803.
66. Watson J, Torgerson D: Increasing recruitment to randomised trials: a
review of randomised controlled trials. BMC Med Res Methodol 2006,
6(1):34.
67. Stapleton H: Surviving teenage motherhood: myths and realities. London:
Palgrave Macmillan; 2010.
68. Whitehead E: Understanding the association between teenage
pregnancy and inter-generational factors: a comparative and analytical
study. Midwifery 2009, 25(2):147–154.
69. Homer C: Using the zelen design in randomised controlled trials:
debates and controversies. J Adv Nurs 2002, 38(2):200–208.
70. Homer CSE, Davis GK, Brodie PM, Sheehan A, Barclay LM, Wills J, Chapman
MG: Collaboration in maternity care: a randomised controlled trial
Allen et al. BMC Medical Research Methodology 2013, 13:138 Page 9 of 9
http://www.biomedcentral.com/1471-2288/13/138comparing community-based continuity of care with standard hospital
care. BJOG 2001, 108(1):16–22.
71. Flint C, Poulengeris P, Grant A: The ‘know your midwife’ scheme—a
randomised trial of continuity of care by a team of midwives.
Midwifery 1989, 5(1):11–16.
72. MacVicar J, Dobbie G, Owen-Johnstone L, Jagger C, Hopkins M, Kennedy J:
Simulated home delivery in hospital: a randomised controlled trial. Br J
Obstet Gynaecol 1993, 100(3):316–323.
73. Bryce RL, Stanley FJ, Garner JB: Randomised controlled trial of antenatal
social support to prevent preterm birth. Br J Obstet Gynaecol 1991,
98(10):1001–1008.
74. Hunt K, Shlomo N, Addington-Hall J: Participant recruitment in sensitive
surveys: a comparative trial of ‘opt in’ versus ‘opt out’ approaches.
BMC Med Res Methodol 2013, 13(1):3.
doi:10.1186/1471-2288-13-138
Cite this article as: Allen et al.: Is a randomised controlled trial of a
maternity care intervention for pregnant adolescents possible? An
Australian feasibility study. BMC Medical Research Methodology
2013 13:138.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
